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A shutter blades opening and closing lever is biased by 
a spring in a direction to open shutter blades. A pin 
made of a soft magnetic material is built in a motor 
which consists of a stator having a coil wound there- 
around and a magnet rotor. An operation to open the 
shutter blades opening and closing lever is performed 
by the spring, whereas another operation to close the 
shutter blades opening and closing lever is performed 
by a driving pin which is integrated with the magnet 
rotor. In a condition where the shutter blades are 
closed, the shutter blades opening and closing lever is 
kept at a standard position thereof, against resilience of 
the spring, by utilizing a magnetic attractive force ex- 
erted between the pin made of the soft magnetic mate- 
rial and the magnet rotor. 


5 Claims, 5 Drawing Sheets 
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FIG. 1 
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FIG. 3 
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FIG. 5 
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SHUTTER BLADES DRIVE MECHANISM FOR 
PHOTOGRAPHIC CAMERAS 

BACKGROUND OF THE INVENTION 

a) Field of the Invention 

The present invention relates to a shutter blades drive 
mechanism for photographic cameras which functions 
to drive shutter blades by using a motor comprising a 
magnet rotor allowed to rotate only within a predeter- 
mined angular range in a normal direction or another 
direction reverse thereto dependently on a direction of 
an electric current supplied to a coil. 

b) Description of the Prior Art 

As exemplified by the shutter blades drive mecha- 
nisms disclosed by U.S. Pat. No. 5,258,797 and Japanese 
Utility Model Preliminary Publication No. Hei 3-71328, 
there is known a shutter blades drive mechanism com- 
prising a driving pin which is structured integrally with 2 ) 
the magnet rotor and rotates together with the magnet 
rotor in the normal direction or the reverse direction; a 
shutter blades opening and closing lever which is biased 
by a spring in a direction to open the shutter blades; and 
a latch lever which engages with the shutter blades 
opening and closing lever at a position to close the 
shutter blades. 

The shutter blades drive mechanism of such a type is 
configured so as to perform an operation for opening 
the shutter blades by disengaging the latch lever when 
the driving pin is shifted in the normal direction and 
another operation for closing the shutter blades by 
pushing the shutter blades opening and closing lever 
when the driving pin is shifted in the reverse direction. 


Another object of the present invention is to provide 
a shutter blades drive mechanism for photographic 
cameras which is configured so as to be capable of 
comprising a means for securely keeping shutter blades 
in closed positions thereof without requiring a particu- 
lar space. ^\ 
/** The shutter blades drive mechanism for photographic " 
cameras according to the present invention comprises: a 
shutter blades opening and closing means which recip- 
rocally moves for opening and closing an exposure 
aperture with the shutter blades, and is biased by 
spring in a direction to open the exposure aperture; a 
motor which consists of a magnet rotor allowed to 
rotate within a predetermined angular range in a normal 
direction or a direction reverse thereto dependently on 
an electric current supplied to a coil and a stator having 
the coil wound therearound; a driving means which is 
structured integrally with the magnet rotor, and config- 
ured so as to allow the shutter blades opening and clos- 
ing means to perform an opening operation by utilizing 
resilience of the spring when the magnet rotor is rotated 
in the normal direction from a standard position thereof 
and a closing operation against the resilience of the 
spring when the magnet rotor is rotated in the reverse 
direction toward the standard position thereof; and a! 
magnetic means which is disposed at such a location as! 
to exert a magnetic attractive force between the magnet 
rotor and the magnetic means itself, and functions to 
keep the shutter blades opening and closing means at a 
position to close the shutter blades against the resilience 
of the spring while no electric current is supplied to the 
coj 

"HFrom a viewpoint of a space to be occupied by the 
shutter blades drive mechanism, it is advantageous to 
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In a condition where the shutter blades are closed, the 35 dispose the magnetic means in the motor at such a loca- 
magnet rotor maintains itself at a stationary position _ . . 

with a magnetic force of itself. Therefore, the shutter 
blades drive mechanism of this type poses a problem 
that it allows the magnet rotor to be rotated until the 


tion as to oppose to a circumferential surface of the 
magnet rotor. 

These and other objects as well as the features and the 
advantages of the present invention will become appar- 


latch lever is pushed by the driving pin when an impact 40 e nt from the following detailed description of the pre- 
is applied to a camera, thereby causing the disengage- - - -■ - * ■* 

ment of the shutter blades opening and closing lever. 

Further, there is known another shutter blades drive 
mechanism which is of the type described above, but in 
which the shutter blades opening and closing lever is 45 
biased by a spring in a direction to close the shutter 
blades. In case of this shutter blades drive mechanism, 
however, the driving pin charges the spring at a process 
to open the shutter blades. Accordingly, the operation 


for opening the shutter blades is easily influenced by the 50 an enlarged scale; 


ferred embodiments when taken in conjunction with the 
accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front view illustrating a first embodiment 
of the shutter blades drive mechanism for photographic 
cameras according to the present invention in a condi- 
tion where the shutter blades are closed; 
FIG. 2 is a diagram illustrating a portion of FIG. 1 on 


spring when it has high resilience, whereby a time re- 
quired of the operation for opening the shutter blades 
becomes unstable. Since an exposure time control cir- 
cuit is triggered at an initial stage of the operation for 
opening the shutter blades in order to control a time 55 
until the operation for closing the shutter blades start, 
the instability of the time required of the operation for 
opening the shutter blades makes it impossible to pre- 
cisely control an exposure time. 


SUMMARY OF THE INVENTION 


60 


A primary object of the present invention is to pro- 
vide a shutter blades drive mechanism for photographic 
cameras which is configured so as not to allow the 
magnet rotor of the motor to be rotated or so as to 65 
prevent the shutter blades from being opened even 
when an impact is applied to a camera in a condition 
where the shutter blades are closed. 


FIG, 3 is a front view illustrating the first embodi- 
ment of the present invention in another condition 
where the shutter blades are opened; 

FIG. 4 is a front view illustrating a second embodi- 
ment of the shutter blades drive mechanism according 
to the present invention in a condition where the shutter 
blades are closed; and 

FIG. 5 is a front view illustrating the second embodi- 
ment of the present invention in another condition 
where the shutter blades are opened. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

First, the first embodiment of the shutter blades drive 
mechanism according to the present invention will be 
described with reference to FIG. 1 through FIG. 3. In 
these drawings, the reference numeral 1 represents a 
base plate in which an exposure aperture la, slots lb and 
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are formed. A blades chamber is formed between the 15c turns the shutter blades opening and closing lever 6 

base plate 1 and a cover plate 1\ and shutter blades 2 clockwise against the resilience of the spring 8. At thiP 

and 3 are pivoted by shafts 4 and 5 respectively which process to close the shutter blades, the magnetic attrac- 

are studded on the base plate 1. An end surface 2a is tive force exerted between the magnet rotor 156 and the 

formed on the shutter blade 2. A shutter blades opening 5 pin 16 serves for assisting the driving force of the mag- 

and closing lever 6 which has a pin 6a and an engaging net rotor 156. The shutter blades 2 and 3 are closed by, 

portion 66 is pivoted by a shaft 7 studded on the base the pin 6a as described above and reach the positions - 

plate 1, and biased counterclockwise by resilience of a shown in FIG. 1. 

spring 8. The pin 6a runs throughout the slot 1c, and is When an object to be photographed has high lumi- 

inserted into slots which are formed in a shutter blades 10 nance, the exposure time control circuit terminates 

2 and 3 respectively as shown in FIG. 2. counting before the shutter blades 2 and 3 reach the 

A latch lever 10 which has a latch portion 10a and a fully opened positions thereof shown in FIG. 3. In this 

fork portion 10b is pivoted by a shaft 11 studded on the case, the electric current flowing in the reverse direc- 

base plate 1, and biased counterclockwise by a spring tion is supplied, upon termination of the counting, to the 

12. An intermediate lever 13 which has a pin 13a to be 15 coil 15c for rotating the magnet rotor 15b counterclock- 

fitted into the fork portion 10b and an arm 136 is pivoted wise. Accordingly, the shutter blades opening and clos- 

by a shaft 14 studded in the base plate 1. ing lever 6 is turned clockwise by the driving pin 15c 

r^A motor 15 which comprises a magnet rotor 15b against the resilience of the spring 8 before it fully opens 

having a rotating shaft 15a and a stator 15d having a coil the shutter blades 2 and 3, whereby the shutter blades 2 

15c wound therearound is mounted on the base plate 1 20 and 3 are closed, and set at the positions shown in FIG. 

in an ordinary manner (not shown). The magnet rotor 1. 

156 consists of a permanent magnet which has two poles In the condition where the shutter blades 2 and 3 are 
and is magnetized in a horizontal direction. Formed in closed, the shutter blades opening and closing lever 6 is 
the stator 15a" is a slender slot which has a circular kept stopped owing to the function of the pin 6a which 
section and extends in parallel with the rotating shaft 25 is engaged with the slot 1c as is seen from FIG. 2. Even 
15a, and a pin 16 made of a soft magnetic material is when the electric current stops flowing to the coil 15c in 
inserted into the slender slot and fixed therein. A driv- this condition, the shutter blades opening and closing 
ing pin 15e is structured integrally with the magnet lever 6 cannot be turned counterclockwise by the resil- 
rotor 156 so as to be engageable with both the shutter ience of the spring 8 since the pin 16 which is made of 
blades opening and closing lever 6 and the intermediate 30 the soft magnetic material attracts an S pole of the mag- 
lever 13. A yoke 15/is fixed to the stator 15a\ A photo- net rotor 156 so as to rotate it counterclockwise with a 
sensor 17 is fixed to the base plate 1 for detecting the force stronger than the resilience of the spring 8. As a 
end surface 2a, at a process to open the shutter blade 2, result, the magnet rotor 156 cannot be rotated cldck- 
for allowing an exposure time control circuit (not wise owing to the above-mentioned magnetic attractive 
shown) to start counting a predetermined time. 35 force even when an impact is applied to the camera 
^ Now, description will be made of functions of the which uses the shutter blades drive mechanism. Should 
first embodiment which has the configuration described an abnormally strong force act to rotate the magnet 
above. When an electric current is supplied through the rotor 156 clockwise, the shutter blades opening and 
coil 15c in the normal direction upon releasing a shutter closing lever 6 is latched by the latch lever 10 before the 
on a camera which uses the shutter blades drive mecha- 40 shutter blades 2 and 3 open the exposure aperture la, 
nism, the magnet rotor 156 starts rotating clockwise in and then returns to the position shown in FIG. 1. 
FIG. 1. The shutter blades opening and closing lever 6 Now, the second embodiment of the shutter blades 
turns counterclockwise accordingly, but the engaging drive mechanism according to the present invention 
portion 66 engages with the latch portion 10a of the will be described with reference to FIG. 4 and FIG. 5. 
latch lever 10, thereby stopping the shutter blades open- 45 Parts of the second embodiment which are the same as 
ing and closing lever 6 immediately. In this condition, those of the first embodiment will be represented by 
the exposure aperture la has not yet been opened by the reference numerals which are the same as those used for 
shutter blades 2 and 3. The magnet rotor 156 goes on describing the first embodiment. Unlike the first em- 
rotating until the driving pin 15e pushes the arm 136 of bodiment described above, the second embodiment 
the intermediate lever 13. The intermediate lever 13 50 does not use the latch lever 10, the spring 12 and the 
turns the latch lever 10 clockwise against the resilience intermediate lever 13 which are adopted in the first 
of the spring 12, thereby disengaging the latch portion embodiment. In the second embodiment, a magnetic 
10a from the engaging portion 66. As a result, the shut- attractive force which is sufficiently stronger than the 
ter blades opening and closing lever 6 is turned counter- resilience of the spring 8 is imparted to the pin 16 func- 
clockwise once again by the resilience of the spring 8, 55 tioning to rotate the magnet rotor 156 counterclockwise 
thereby opening the shutter blades 2 and 3 by using the in the condition where the shutter blades 2 and 3 are 
pin 6a. At this process to open the shutter blades 2 and closed so that the shutter blades opening and closing 
3, the photosensor 17 detects the end surface 2a of the lever 6 will not allow the shutter blades 2 and 3 to be 
shutter blade 2 for triggering the exposure time control opened however strong an impact is applied to the 
circuit. FIG. 3 shows a condition where the shutter 60 camera using the shutter blades drive mechanism, 
blades 2 and 3 have been fully opened by the functions Description will be made below of functions the sec- 
described above. ond embodiment which has the configuration described 
The moment that the exposure time control circuit above. When an electric current is supplied through the 
terminates the counting of the predetermined exposure coil 15c in the normal direction in FIG. 4 upon releasing 
time, and electric current flows through the coil 15c in 65 a shutter on the camera which uses the shutter blades 
the direction reverse to the normal direction described drive mechanism, the magnet rotor 156 rotates clock- 
above. Accordingly, the magnet rotor 156 is rotated wise while overcoming the magnetic attractive force 
counterclockwise in FIG. 3, whereby the driving pin exerted by the pin 16. Though the shutter blades open- 
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ing and closing lever 6 starts turning due to the resil- 
ience of the spring 8 at this stage, the driving pin XSe , 
gives no influence on the opening operation of the shut- 
ter blades opening and closing lever 6 since the magnet 
rotor 15b rotates at a speed which is sufficiently higher 5 
than the turning speed of the shutter blades opening and 
closing lever 6. FIG. 5 shows a condition where the 
shutter blades 2 and 3 have reached the fully open posi- 
tions thereof owing to the functions described above. 

The moment that the exposure time control circuit 10 
terminates counting a predetermined exposure time, an 
electric current flows through the coil 15c in the direc- 
tion reverse to the normal direction described above. 
Accordingly, the magnet rotor 15b is rotated counter- 
clockwise in FIG. 5 and the driving pin 15c turns the 15 
shutter blades opening and closing lever 6 clockwise 
against the resilience of the spring 8. The magnetic 
attractive force exerted between the magnet rotor lSb 
and the pin 16 serves for assisting the driving force of 
the magnet rotor 15b at the process to close the shutter 20 
blades 2 and 3. Owing to the magnetic attractive force 
which is stronger than that selected for the first embodi- 
ment, the shutter blades opening and closing lever 6 has 
a closing function more stable than that obtained in the 
first embodiment. Subsequently, the shutter blades 2 25 
and 3 are set in closed conditions shown in FIG. 4, and 
the driving pin 15e keeps the shutter blades opening and 
closing lever 6 with a magnetic attractive force stronger 
than that obtained in the first embodiment even after the 
electric current is not supplied any longer to the coil 30 
15c As a result, the shutter blades 2 and 3 will not open 
the exposure aperture la even when a strong impact is 
applied to the camera which uses the shutter blades 
drive mechanism. 
What is claimed is: 35 
1. A shutter blades drive mechanism for photo- 
graphic cameras comprising: 
a shutter blades opening and closing means function- 
ing, by reciprocal movements thereof, to allow 
shutter blades to open and close an exposure aper- 40 
ture, and biased by a spring in a direction to open 
said exposure aperture; 
a motor consisting of a magnet rotor and a stator 
having a coil wound therearound, said magnet 
rotor being allowed to rotate within a predeter- 45 
mined angular range in a normal direction and 
reverse direction dependent on the direction of 
electric current flowing through said coil; 
a driving means structured integrally with said mag- 
net rotor, allowing said shutter blades opening and 50 
closing means to be turned by resilience of said 


spring for opening said shutter blades when said 
magnet rotor rotates in the normal direction from a 
standard position thereof, and allowing said shutter 
blades opening and closing means to turn against 
the resilience of said spring for closing said shutter 
blades when said magnet rotor rotates in the re- 
verse direction toward said standard position 
thereof; and 

a magnetic means disposed at such a location as to 
exert a magnetic attractive force to said magnet 
rotor, said magnetic attractive force being larger 
than the resilience of said spring and smaller than a , 
force to rotate said magnetic rotor derived from [1 
the electric current flowing through said coil, P 
thereby functioning to keep said shutter blades 
opening and closing means at a closed position 
thereof against the resilience of said spring while 
no electric current flows through said coil and to 
allow said magnetic rotor to rotate in accordance 
with the force derived from the electric current 
flowing through said coil when the electric current 
flows through said coil. 

2. A shutter blades drive mechanism for photo- 
graphic cameras according to claim 1 wherein said 
magnetic means is built in said motor at such a location 
as to be opposed to a circumferential surface of said 
magnet rotor. 

3. A shutter blades drive mechanism for photo- 
graphic cameras according to claim 2 wherein said 
magnetic means has a slender form and is mounted on 
said stator so as to be nearly in parallel with a rotating 
shaft of said magnet rotor. 

4. A shutter blades drive mechanism for photo- 
graphic cameras according to any one of claims 1 
through 3 wherein said shutter blades opening and clos- 
ing means is equipped with a latch means to be engaged 
with said shutter blades opening and closing means in 
the course of an opening process thereof before said 
shutter blades are opened, and moved by said driving 
means so as to disengage said shutter blades opening 
and closing means when said magnet rotor rotates in the 
normal direction from the standard position thereof by 
flowing electric current through said coil. 

5. A shutter blades drive mechanism for photo- 
graphic cameras according to claim 4 wherein an inter- 
mediate means is connected to said latch means and said 
driving means is configured so as to disengage said latch 
means from said shutter blades opening and closing 

means through said intermediate means. 

***** 
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